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ABSTRACT

The U.S. Army Recruiting Command (USAREC) is striving to improve the
personnel/career management of its recruiter force. To assist in this effort,
the Research, Studies and Evaluation Division of the Command's Program Analysis
and Evaluation Directorate undertook the study of a cohort sample from the popu-
lation of U.S. Army recruiters. Designed to analyze the variables that affect
career mobility (job changes, promotions and attrition), the study employed the
Markov Transition and tabular analytical processes. The results of this effort
were the Force Analysis Model (FAM), and the conceptual design for an Integrated
Personnel Planning and Management System (IPPAMS). When supplied with the tran-
sition matrix that probabilistically describes movement within the structure of
the recruiter force, FAM provides managers with projections for the hiring of
personnel to meet requirements over a period of time. A prototype FAM ums
developed and implemented, using snapshots of the recruiter force taken a year
apart, to test usefulness and capability. Based on the success of this test,
recommendations have been made for future use of FAM and its expansion through
the development of a USAREC IPPAMS. Such an effort is expected to improve
USAREC personnel management capabilities.
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AN ANALYSIS OF THE CAREER TRANSITIONS

OF US ARMY RECRUITERS

I. INTRODUCTION

This research effort is concerned with analyzing and predicting the career tran-
sitions of U.S. Army recruiters. In a change from past practice, current
Department of the Army policy requires that most of the enlisted personnel who
become Army recruiters be selected involuntarily, based on an outstanding mili-
tary record.

The volunteers, once trained and proven successful on the job, have in many
cases remained Army recruiters for periods of time much longer than the normal
-three-year stateside tour of duty. In fact, there are cases of individuals
joining the U.S. Army Recruiting Command (USAREC) as junior non-commissioned
officers (NCO) in pay grade E4/E5 at least 15 years ago who now hold the rank of
Sergeant Major (E9), the highest enlisted rank in the Army. In many of these
cases, the personnel volunteered to be recruiters and have therefore spent the
majority of their military careers in the job.

Soldiers brought into the command under the Department of the Army Selection
(DAS) Program will serve a detail of three years as recruiters and then return
to their previous Army jobs. No longer will great numbers become and remain
recruiters for many years as in the past.

Consequently, USAREC is considering the formulation of a manpower pool of
experienced recruiters that can be drawn upon to fill jobs of increasing respon-
sibility. Such jobs are usually performed by personnel who volunteer for
periods greater than 2-3 years since DAS are only expected to remain assigned
for a single 3 year tour.

With the objective of providing a recruiter force management tool for USAREC

decision makers and personnel managers, the study was initially designed to:

o collect data on a cohort sample of recruiters

o develop a data base of information

o analyze career progression, as measured by qualification, job changes,
Army promotions, and attrition

o recommend alternative courses of action based on analytical result.

An extensive literature search brought to light several methods/models which
deal with the application of operations research techniques to manpower/person-
nel related situations. A Markov Transition process was deemed the best model
for meeting the objectives of the study.
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II. SYSTI1 DESCRIPTION AND BACKGROUND

GENERAL

The U.S. Army Recruiting Command (USAREC) is the element that carries out the
Army's portion of the Department of Defense (DOD) mission of recruiting
qualified men and women into military service.

Since it's inception in the mid 1960's, USAREC has played a key role in the
Army's effort to maintain a high degree of personnel readiness. During the
early years, USAREC efforts were supplemented by the draft. Since 1973,
however, USAREC has borne the sole responsibility for the recruitment of all
personnel who join the Active Army. The task has become increasingly difficult
since 1976 when the GI Bill, a well established incentive for joining the mili-
tary, was discontinued. In 1978 the USAREC mission was expanded to include the
recruitment of personnel for the Reserve Components.

Based on these facts, USAREC can be visualized as a large marketing organiza-
tion, selling military service to young people. The lynch pin of the system is
the Field Recruiter who does the actual selling and contracting, and thereby
determines the success or failure of USAREC. There are authorizations for 7463
enlisted men and women to be assigned to USAREC and hold the Military
Occupational Specialty (MOS), ODE Recruiter. Of these, over 5000 are on-
production (OP) Field Recruiters, who are actually "putting people in boots".
The remaining military and civilian personnel assigned to USAREC provide support
to the OP Recruiters. This is accomplished in terms of such diversified areas
as personnel and logistics management, market analysis, resource allocation and
media advertising support.

USAREC ORGANIZATION IN DETAIL

When a soldier is selected for assignment to USAREC, he or she can look forward
to a unique and challenging tour of duty. Spread throughout the entire U.S. and
with representation in overseas areas with large American population, USAREC is
indeed unlike any other major Army unit of comparable size.

Upon assignment, and successful completion of schooling at the Army Recruiter
Course (ARC) a soldier is assigned as a Field Recruiter "n one of the 56
District Recruiting Commands (DRC). The DRC are grouped into five geographic
regions. After a probationary period, of approximately three months as an Inex-
perienced Recruiter (IR), an individual is designated as an Experienced
Recruiter (ER) and assigned a mission objective against which his or her ulti-
mate success or failure will be measured. Assuming that an individual makes
good, advancement in rank and assignment to positions of greater responsibility
that require increasing knowledge of the complex recruiting system and longer
experience as a Field Recruiter are expected.
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III. DATA OLLEZCTION

Data collection for this study was accomplished by the USAREC personnel managers,
based on the following requirements:

o To provide a representative sample of recruiters, a cohort sample (a
group of recruiters that came into the system over five years ago and have had
the opportunity to experience mobility through the system) was selected.

o A confidence level of 95% was established for the sample population. To
achieve this, a stratified sampling from the total authorizations was requested
as shown in table 1.

Table 1. Requested stratified sample population.

GRADE AUTHORIZED SAMPLE

SSG/E6 3893 217*
SFC/E7 2934 164
MSG/E8 271 15
SGM/E9 67 4

TOTAL 7165 400

*up to 33 of E6 may be E5

(Based on authorizations a/o 1 Sept 80)

o To model the career path of recruiters, considering the variables that
affect it, and develop a transition matrix to analyze the various factors,
answers to the following questions were recorded for each member of the sample:

a. When and bow was an individual selected for recruiter training (VOL
or DAS)?

b. Did the individual complete training? (If not, why?)

c. Did the individual receive required caining for and hold the various
positions that comprise the current recruiter career ladder, i.e., Field
Recruiter (FR), (IR), (ER), Station Commander (SC), Guidance Counselor (GC),
Professional Development NO (PDN(X), Operations NO (OPNCO), Assistant Area
Commander (AAC), District Recruiting Command Sergeant Major (DRCSGM), etc.?
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e. When and to what grade/rank was the individual promoted?

To facilitate data collection and subsequent data base formulation, a question-
naire format was developed and provided (appendix A). Since the required data
were not available within the USAREC headquarters, the actual process of
collecting was comprised of the following stages:

1. Army Recruiter Course (ARC) class rosters, containing the names and SSN
of individuals who were trained to be recruiters during the timeframe of
January - June 1975 were obtained.

2. Individuals on the rosters who successfully completed ARC and were sub-
sequently assigned to Recruiting Districts throughout the Command were iden-
tified (see table 2.) With 646 individuals identified, it seemed that data
could easily be collected on the 400 required for the analysis. This, however,
did not prove to be the case.

Table 2. Cohort group.

SELECTION ENTERED %TOTAL NO.

GRADE SCHOOL %TOTAL FAIL/ELIM FAILS COMPL COMPL

E5/below 341 49.6 28 66.7 313 91.8

E6 268 39.0 9 21.4 259 96.6

E7 79 11.4 5 11.9 74 93.7

TOTALS 688 100.0 42 100.0 646 93.9

3. Finally, it was necessary to screen the Enlisted Master File (EMF - the
data base with information on all enlisted Army persons), to determine who in
fact was still in the Army, and then review each individual's Official Military
Personnel File (OPF) at Fort Benjamin Harrison, IN. The results of this effort
showed 277 personnel still in service with 120 in USAREC. Admittedly, this
reduction in the sample decreased the confidence level and restricted results.
However, the decision was made to proceed in the hope that analysis of the
available data would yield useful information and insight into the character of
the recruiter force. Based on the analysis of the sample, the Force Analysis
Model was developed.
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IV. FORCE ANALYSIS MODEL (FAM)

THE IMPORTANCE TO RECRUITER FORCE MANAGEMENT

Central to an evaluation of USAREC manpower requirements and policies is a
comprehensive understanding of the internal dynamics of the recruiter force,
such as movement within the force and personnel gains and losses due to attri-
tion. These dynamics provide insight into the USAREC organizational structure
and the turbulence and change that exist within it. Further, the understanding
of internal movement is important if the personnel managers are going to obtain
valid estimates of supplies, gains, and losses of recruiters for the future.

DESCRIPTION

FAM is a computer program written in BASIC, that gives manpower projections
based on transition probabilities (appendix C). Operation is possible in two
ways:

1. A push system - one that is driven by the number of personnel available
to fill vacancies as they occur. In this case, individuals can be assigned when
there are no vacancies.

2. A pull system - one that is driven by the vacancies that occur within
the system. Personnel needs are generated to fill them. In this case vacancies
can -a-ain open as long as there are no available personnel to be assigned.

The basis for the model is the following equation:

N (T + 1) = N (T) x P + R

Where:

N = Number of Recruiters
T = Time (year)
P = Transition Probability
R = Number of personnel trained and assigned

An overview of FAM is shown in figure 1.

5
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Figure 1. Force analysis model (FAM) overview.

In order to successfully employ FAM, a transition analysis of the recruiter
force must be done. Such a task involves the development and implementation of
a Markov Process - simply defined as a process or system in which future flows
are estimated by current transition probabilities. The states of the system,
the manner by which it operates and the probabilities associated with it, are
often represented in a transition matrix. Sometimes referred to as a renewal
model, the literature shows many cases of the Markov Process being applied to
human resources planning. In the case of the USAREC recruiter force, the Markov
Process should be modeled in the form of a strict flow, finite and absorbing
stochastic system. For the purposes of this analysis an abbreviated structure
was used.

CONCEPTUAL DEFINITION OF USAREC MARKOV APPLICATION

This definition reflects the desired design of the system for FAM utilization on
a large scale. It is strict flow and finit- c4nce there are a Aixed number of
states with an established pattern of movement between them. It is absorbing
because once an individual enters it, he will either experience success ane con-
tinue to move throughout it, or be totally discharged from it at some time. The
system is stochastic, due to the uncertainty and possible variations that can

6



occur within when it is in operation. The probability of the occurence of each
state is dependent only on the present state of the system, and the probabili-
ties remain constant throughout its operation. Finally, the model represents a
linear or first order algebraic system. As the system operates, one or more of
its states is sequentially manifested. This is the transition that occurs when
an individual moves from one state to another. When this occurs, the system is
said to have stepped. The system is defined in terms of various positions that
can be occupied and the grades therewith associated.

Si = State i of the system (i=i..)

i is represented by the positions;

Army Recruiter Course (ARC)
Inexperienced Recruiter (IR)
Experienced Recruiter(ER)
Station Commander (SC)
Guidance Counselor (GC) ALL BY GRADE
Operations NO (OPNCO)
Professional Development NO (PDNO)Assistant Area Commander (AAC)

Headquarters Staff (HQS)
Other (OTR)
DRC Sergeant Major (DRCSG1M)
Exit due to Attrition factor (LOSS)

pij = conditional probabilities associated with going from state to state,
i.e., the probability of going from Si to Sj in one step.

These probabilities or rates can be collected and displayed in the form of an
M x M transition matrix.

As previously stated, this Markov Process is an absorbing one - an individual
reaches a specified state and all movement stops. He either reaches the posi-
tion of DRCSGM into which he is frozen by grade (unless he becomes USAREC SGM, a
position not considered here) or leaves the system due to one of the attrition
factors. Though he may then go on to hold other types of military jobs, he is
no longer a part of the recruiter force. It is possible to go from every nonab-
sorbing state (most positions) to at least one of the absorbing states
(attrition).

COHORr 75 ANALYSIS

Upon completion of data collection, the data base was developed in a format com-
patible with the USAREC time sharing network program for Tabular Analysis.
Transition probabilities were computed manually for use with the FAM.

Extensive use was made of the tabular analysis program to study the demographic
characteristics of Cohort 75. These were compared with information abou - the
total recruiter force, thereby insuring a representative data base (appendix B).
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It was also used to characterize the effects of the variables on the stability
of the recruiter force. Results of the tabular analysis, which took into
account career patterns of both current and former recruiters, provided the
following information on personnel turbulence:

o A SSG/E6 has only a 50 percent chance of remaining a Field Recruiter for
18 months or longer after initial assignment.

o A SGr/E5 has a 40 percent chance of lasting as a recruiter for longer
than 1 year.

o The greatest losses during the first tour occur among SGT/E5 or SFC/E7
with lower education levels (GED).

o 30 percent of Cohort 75 was lost before completing a 3 year tour of duty
due to being ineffective, exhibiting poor conduct or simply asking to get
out of the recruiting business.

When Cohort 75 was selected as the group to be studied, it was understood that
the data base was incomplete. It lacked any high ranking NCO's and information
on personnel who had occupied all positions in all grades. To construct the
type of absorbing system described, complete information to fill all states was
needed. Therefore, each grade/rank was analyzed, and based on available data,
transition rates or probabilities were determined in terms of promotions and job
changes. These data were used in the analysis of turbulence.

In order to completely define all states, a cumbersome and complicated matrix of
more than 26 rows and columns is needed. For extended FAM use, development of
such a matrix should be considered, but for the purposes of this analytical
effort, smaller and simpler versions, based on a simplified version of the
recruiter force system (figure 2), were used.

Less

Figure 2. Recruiter force system (simplified).
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All important aspects of the system are taken into account with this simplified
system. There are a finite number of states (absorbing and nonabsorbing), pro-
babilities can be associated with all transitions, and there are possible feed-
back loops.

PROTOTYPE TESTING

In order to test the conceptual design of FAM, a prototype (in terms of data
input) formulation of the model was developed and implemented (figure 3). This
testing was limited mainly by constraints that would be placed on the system if
all possible states of the recruiter force and their respective probabilities
were considered.

USAREC
PERSONNEL

REQUIREMENT$

MOOIFi|O T |AMIO ATI

~MA AGtMENT

ASSESSMENT OF

- Ability to meet Recruiter
Force strength demands

Figure 3. FAM (prototype) overview.

This version, as previously stated, used input data from a simplified transition

matrix. "Snapshots" were taken of the recruiter force as of 1 January 1980 and
1 January 1981. A transition matrix was developed to display ne prooabilities
associated with being promoted during that year (figure 4).

9



E4/5 E6 E7 E8/9 LOSS
FROM (1-F)

E4/5 0.358 0.007 0.000 0.000 0.635

E6 0.000 0.662 0.287 0.000 0.051

E7 0.000 0.000 0.623 0.001 0.376

E8/9 0.000 0.000 0.000 0.956 0.044

Figure 4. Transition matrix (prototype).

Even though many of the system states were omitted, this shortcoming was dimin-
ished by the fact that grade changes had job changes inherent in them. A rela-
tively viable concept of the recruiter force was therefore achieved. Two ways
of using FAM were studied. In both cases, output was given as the hiring needs
for subsequent years. The first use (table 3) considered constant levels of
personnel input over the next 2 years (as existed during the first year).

10
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Table 3. FAM output (constant input).

Problem 1: Given that personnel input during CY 81 & 82
will mirror that during CY 80. What will the
Force structure look like at the end of 1982?

TOTAL STRENGTH

GRADE N(0)= ASSD RECRUITMENT

T=0
E4/5 1068
E6 3092
E7 2561
E8/9 494

Total 7215

T=l Yr
E4/5 1114 732
E6 3157 1103
E7 2705 222
E8/9 483 8

Totals 7459 2065

T=2 Yr
E4/5 1131 732
E6 3201 1103
E7 2813 222
E8/9 472 8

Total, 7617 2065
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The other (table 4) considered varying the personnel input in order to achieve a
desired manning level.

Table 4. FAN output (varied input).

Problem 2: What personnel input would be required to bring
the current Force structure into alignment with
the TDA over the next two years?

TOTAL STRENGTH
GRADE N(0)=ASSD RECRUITMENT

T*0
E4/5 1068
E6 3092
E7 2561
E8/9 494

Total 7215

T=1 Yr
E4/5 828 446
E6 2950 896
E7 2861 378
E8/9 547 72
Totals 7186 1792

T=2 Yr
E4/5 588 292
E6 2307 849
E7 3162 532
E8/9 600 74

Totals 7157 1747

The prototype FAM was also used to provide information for the concept of
merging MOS OOE and 79D (Reenlistment). USAREC currently receives about 2000
new ODE personnel each year. The personnel managers were considering increasing
this number to 2100 if the manpower pool for filling both MDS were combined.
FAM, however, making use of transition probabilities from the "snapshot", indi-
cated that USAREC would have to receive 2300 personnel per year over the next
3-5 years in order to maintain levels for both MOS.

12



V. CONCLUSIONS AND RECOMENDATIONS

OONCIJS IONS

FAM is expected to be of assistance to the personnel managers for the following
reasons:

o It allows for placing of controls on the personnel acquisition process
and finding out what will happen to the recruiter force as a result.

o it allows for restriction of the end strength desired at a particular
time, and thereby determines the acquisition process necessary to
maintain that strength.

o Considerable insight is possible into the structure of the organization
through the development of transition matrices which display the probabil-
ities associated with movement within the system.

In order to make proper use of FAM, USAREC needs an automated system that will
maintain information on individuals who are assigned to the command. This need
was highlighted by the difficulties encountered in the data collection process.
When coupled with the tabular analysis results, attention was drawn to several
problem areas which hampered this research effort. As pointed out in the
discussion of data collection, the process by which information was gathered for
the study was both time consuming and extremely laborious, with numerous
inherent shortcomings. Efforts have been undertaken to automate the information
needed to properly handle and control the recruiter force. This represents
positive action towards improving management capabilities of the command and
will facilitate future analytical efforts.

RECOMMDATIONS

1. The major drawback of this analysis is the lack of data used in FAM for-
mulation and prototype testing. The fact that Cohort 75 originally contained
646 individuals who completed training, but E2F information was only available
on 277, should raise valid questions on the validity of attrition and turbulence
results. If a true picture is to be obtained of the effects of attrition and
turbulence on USAREC personnel stability, at least one of the following must be
accomplished.

a. Information on the missing 411 soldiers from Cohort 75 must be
gathered from either USAREC historical files or USAR records in St. louis, MD.

b. The USAREC personnel managers provide a firm outline for recruiter
career progression. This type of input can be used with FAM in a simulation or
multiobjective mathematical programming model of the recruiter force.

The results of a study of one of the above will provide the decision makers with
a valid picture of the effects of their plans and programs on the recruiter
force over time.

13



2. Efforts to automate management capabilities must be continued. Resulting
facility of data control and manipulation can be expected so save USAREC much
time and money. The Human Resources Module of the proposed Army Recruiting and
Accession Data System (ARADS) should be studied in detail to insure that it con-
tains the means necessary for proper overall management of the recruiter force.
Viewed in terms of an Integrated Personnel Planning and Management System
(IPPAMS), FAM would be an important aspect of such a concept (figure 5).

PrANS) components.l
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APPENDIX A

DATA COLLECTION

To facilitate the collection of data and its conversion to the proper
format for crosstabulation and other analyses, the special questionnaire

type of form shown below was used. On it was recorded personal data on each

individual in Cohort 75 and a historical summary of career progression while

in USAREC. It should be noted that the provisions of the Privacy Act of

1974 were adhered to - the names and SSAN of individuals were used only for

the purpose of gaining access to OMPF and the EMF.

ECtUITE. FORCE 1W;AWMLT 2ISiNOVM ' f.AN- D.TA COLLECTION FOM

1. PERSON.AL DATA

2. N__ 2. Current Grade

3. SSAN _. _PED_ NASD

5. PMDS 6. SMOS

11. HISTORY O ASSIGNMET TO USA EC

1. Selection

a. Method (check one) b. Date Selected

(1) VOL c. Date Tog Completed

(2) DAS d, Grodo whoa selected

2. Initial Assignment

a. Date assigned Duty Location_
b. Date 1st YeaT Comu __.

c. Date 2nd Year Compl

d. Date Reieued/Reasasaed

a. Reason for Relief/Reeaeglnlot

3. Career Progression

a. Schooling
Name of School Date Completed-

b. Duty Positions

a. Title Locetion _a ___Date AD

b.

A. Record of Etenelons

a. Date
b. Reason

5. Record of Promotions

a. Promoted To b. Date

II. REMARKS

A-1



APPENDIX B

CROSSTABULATION ANALYSIS OF COHORT 75

The first step in analyzing the data collected on Cohort 75 involved
determining the biographihal/demographic characteristics of its members.
Next, the highlights of their USAREC careers were studied, and conclusions
concerning personnel turbulence reached. This information was gained through
use of the crosstabulation program of National CSS, Inc.- CSSTAB.

In excess of 75 tables were formulated using CSSTAB. Several examples
which highlight Cohort 75 follow, along with a profile of the actual recruiter
force for the purpose of comparison.
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TAPLE 2

COHORT ?5-TIME IN SERVICE (AFRROX)

CURRENT GRADE

TOTAL E-5 E-6 E-7 E-8 E-9

TOTAL 277 1 115 153 8

75.3 9.1 77.2 81.8 47.1

1 YEAR

2 YEARS

3 YEARS

4 YEARS

5 YEARS

6 YEARS 1 1
.3 .7

7 YEARS 6 6

1.6 4.0

8 YEARS 10 10

2.7 6.7

9 YEARS 16 13 3

4.3 8.7 1.6

10 YEARS 26 18 8

7.1 12.1 4.3

11 YEARS 23 11 12

6.3 7.4 6.4

12 YEALS 34 15 19

9.2 10.1 10.2

13 YEARS 28 11 17

7.6 7.4 9.1

14 YEARS 22 7 15

6.0 4.7 8.0

I- YEARS 27 10 17

7.3 6.7 9.1

16 YEARS 17 1 3 12 1
4.6 9.1 2.0 6.4 5.9

17 YEARS 17 4 13

4.6 2.7 7.0

18 YEARS 16 2 13 1

4.3 1.3 7.0 5.9

19 YEARS 13 1 11
3.5 .7 5.9 5.9

20 YEARS 13 10 3
3.5 5.3 17.6

21 YEARS 3 1 1 1
.8 .7 .5 5.9

2' YEARS 2 1 1
.5 .5 5.9

U KNOW N 3 2 1
.8 1.3 .5

MEAN 13.62 16.00 11.58 14.82 19.50 0.00

VARIANCE 12.55 0.00 8.90 9.48 3.00 0.00

STANIARIJ r,EVIATION 3.542 0.000 2.98
3 

3.079 1.732 0.000

STANrARI ERROR .214 .000 .281 .250 .612 .000 B-2



RECRUITER FORCE FROFILE
TABLE 5

COHORT 75-TIS WHEN SELECTED (AFFROX)

CURRENT GRADE

TOTAL E-5 E-6 E-7 E-8 E-9

TOTAL 277 1 115 153 8
75.3 9.1 77.2 81.8 47.1

1 YEAR 2

•.5 1.3

2 YEARS 10 10

2.7 6.7

3 YEARS 10 10

2.7 6.7

4 YEARS 27 21 6
7.3 14.1 3.2

5 YEARS 22 9 13
6.0 6.0 7.0

6 YEARS 30 16 14
8.2 10.7 7.5

7 YEARS 30 14 16
8.2 9.4 8.6

8 YEA-S 21 7 14

5.7 4.7 7.5

9 YEARS 37 12 25
10.1 8.1 13.4

10 YEARS 19 1 3 15

5.2 9.1 2.0 8.0

11 YEARS 9 2 6 1
2.4 1.3 3.2 5.9

12 YEARS 21 4 17

5.7 2.7 9.1

13 YEARS 12 2 8 2

3.3 1.3 4.3 11.8

14 YEAFS 16 14 2
4.3 7.5 11.0

15 YEAFS 6 1 4 1
1.6 .7 2.1 5.9

16 YEARS 2 2
.5 11.8

17 YEARS

UNNNOUN 3 2 1
.8 1.3 .5

MEAN 8.04 10.00 6.02 9.22 14.00 0.00

VARIANCE 12.10 0.00 8.53 9.00 2.50 0.00

STANDARD DEVIATION 3.479 0.000 2.921 3.000 1.581 0.000

STANJDARD ERROR .210 .000 .275 .243 .559 .000
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KLI. fM|I I i(JPd L f*h1 ILL
IABLL 7

ULJHOlR 75--GRAb[ WHEN SELECTEDh

CURRENT GRADE

10IAL E-5 E-6 E-7 E-8 E-9

fOTAL 277 1 115 153 8
75.3 9.1 77.2 81.8 47.1

U --4 11 11
A.0 7.4

E-5 92 78 14
25.0 52.3 7.5

1-6 151 1 26 124
41.0 9.1 17.4 66.3

S-7 23 15 8
6.3 8.0 47.1

E-8

UNKNOWN

MLAN 5.671 6.000 5.130 6.007 7.000 0.000

VARIANCE .466 .000 .305 .189 .000 .000

S1ANDAR' DEVIATION .683 .000 .552 .435 .000 .000

5ANLAAKLI ERROR .041 .000 .051 .035 .000 .000
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I&LCkUI IEh " OkCE FROFIL E
I AILE 9

COHOR1 75-SEX BY SELECTION URA1IE

GRADBE WHEN SELECTEL'

TOTAL E-5 E-6 E-7 E-8 E-9

TOTAL 277 92 151 23
75.3 76.7 75.1 65.7

MALE 263 86 147 23

71.5 71.7 73.1 65.7

FEMALE 14 6 4
3.8 5.0 2.0

RECELIITER FORCE F'ROFILE
TABLE 11

C:OHORT 75-$EX DY CURRENT GRADE

C:URRENT GRADE

TOTAL E-5 E-6 E- "/ E-S E-9

TOTAL 277 1 115 153 8
100.0 100.0 100.0 100.0 100.0

MALE 263 1 106 148 8
94.9 100.0 92.2 96.7 100.0

FEMALE 14 9 5
5.1 7.8 3.3
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RECRUITER FORCE PROFILE

TAbLE 13

COHORT 75-CIVILIAN EDUCATION

CURRENT GRADE

TOTAL E-5 E-6 E-7 E-8 E-9
.... ---------- .----- -----------

MEAN 13.07 14.00 13.08 13.05 13.00 0.00

VARIANCE 1.812 0.000 1.613 2.010 1.000 0.000

STANDARD DEVIATION 1.346 0.000 1.270 1.418 1.000 0.000

STANDARD ERROR .082 .000 .119 .116 .354 .000

RECRUITER FORCE PROFILE
TABLE 15

COHORT 75-RACE OR ETHNIC BACKGROUND

CURRENT GRADE

TOTAL E-5 E-6 E-7 E-8 E-9

TOTAL 277 1 115 153 8

75.3 9.1 77.2 91.8 47.1

CAUCASIAN 215 1 93 115 6

58.4 9.1 62.4 61.5 35.3

NEGRO 42 15 25 2

11.4 10.1 13.4 11.8

SPANISH DESCENT

AMERICAN INDIAN 1 1
.3 .7

ASIAN-AMERICAN 2 1 1

.5 .7 .5

PUERTO RICAN 4 1 3

1.1 .7 1.6

FILIPINO 1 1
.3 .5

MEXICAN 3 3
.8 1.6

ESKIMO

CUt :AN

CHINESEI
JAPANE-,E

I.F 'J.RAN

[lo riJllu 9 4 5
2.4 2.7 2.7
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RECFUITER FORCE PROFILE
TABLE 23

COHORT 75-RELIEVED OR REASSIGNED RECRUITERS PY GRADE

GRADE WHEN RELIEVED OR REASSIGNED

TOTAL E-5 E-6 E-7 E-8 E-9

TOTAL 277 22 84 49
75.3 100.0 98.8 100.0

INEFFECTIVE NEW RCTR IA 4 5 4
3.5 18.2 5.9 8.2

INEFFECTIVE EXP RCTR 19 6 9 4
5.2 27.3 10.6 8.2

UNSUITABLE CONDUCT 16 3 8 5
4.3 13.6 9.4 10.2

UNOUALIFIED MEDICAL 5 1 4
1.4 4.5 8.2

UNOUAL SOLE PARENT

ETS 1 1
.3 1.2

RETIREMENT 1 1
.3 1.2

DISCHARGED TO WO

UNSUITABLE FINANCES

REnUEST REASSIGNMENT 94 8 56 29
25.5 36.4 65.9 59.2

TO RCTNG SCHOOL DUTf 1 1
.3 1.2

f T HE R 6 3 3
1.6 3.5 6.1

NONE

NO - L E 120i 32. 9

B-7
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k[LRUITLR I F ORLL PROF ILL.
1 AXLL 27

COt)ORI 75-SCHOOLS ATIENIElI 1;Y GFAV.E

CURfULNT GfRAVE

IOIAL E.- r -6 E-7 E -1; L-9

TOTAL 38 13 25
10.3 8.7 13.4

'LLkU1IINb & 38 14 24
FRLIENTION NCO AtIV 10.3 9.4 12.6
Cks

%1AIIUN CLR CRS 9 3 6
2.4 2.0 3.2,

GUIiANCE COUNS CRS 1
.3 5.9

USAREC ISGT CRS

F'FWF tEV NCO CRS 7 1 6
1.9 .7 3.2

UTHEk 1 1
.3 .5

NUNL 239 1 102 128 8
64.9 9.1 68.5 68.4 47.1
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RECRUITER FORCE PROFILE
TABLE 33

COHORT 75 - CURFENT FOSITION

CURRENT GRAE

TOTAL E-5 E-6 E-7 E-8 E-9

TOTAL 120 35 81 4
100.0 100.0 100.0 100.0

FIELD RECRUITER 29 16 13

24.2 45.7 16.0

GUID[ANCE COUNSELOR 8 5 3

6.7 14.3 3.7

STATION CUR 48 6 40 2

40.0 17.1 49.4 50.0

OF ERATIOr4S tiCO 1 1
. 8 1.2

F# NCO 3 1 2
2.5 2.9 2.5

ASST AREA CDR 3 1 2
2.5 1.2 50.0

[RC SGM

HO STAFF 3 1 2
1.7 2.9 1.2

NEW ASMT POSN UNtVN 25 6 19
20.F3 17.1 23.5

4
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RECRUITER PROFILE A' OF 19 M&f,

TOTAL SURVEYED 6962 DATA SAMPLE

NUMLER

FACTOPS: VALID INVALI

AVERAGE AGE 32.9 696e 0

AVERAGE YEARS IM SERVICE 12.5 696e 0

AvERAGE MONTHS IN USAPEC 37.6 696.2 0

AVERAGE EES 110.9 NUMBER PERCENTAGE 6221 741

BELOW 70 26 0.4
70 TO 99 2014 32.4
100 TO 109 1104 17.7
110 OR HIGHER 3077 49.5

CIVILIAN EDUCATION 6962 0

LESS THAN HIGH SCHOOL GRAD 0 0.0
HIGH SCHOOL GRAD - DIPLOMA 2869 41.2
HIGH SCHOOL GRA'i - GED 123 17.7
1 TO 2 YEeRS COLLEGE COMPLETED 2157 31.0
(INCLUDES ASSOCIATE DEGREE)
3 TO 4 YEAFS COLLEGE COMPLETED 324 4.7
COLLEGE GRADUATE 3?6 5.4

PRIOR EXPERIENCE (DETRMINED FROM 6576 3S6
SECONDARY M0S)

COMPAT ARMS 1872 28.5
OTHER THAN COMBAT ARMS 4704 71.5

MARITAL STATUS 6962 0

SINGLE 438 6.3
MARRIED 5983 85.9
WIDOWED 7 0.1
ANNULLEDDIVORCED,
INTERLOCUTORYLEGRLLY SEPERATED 534 7.7

NOTE: THIS WAS DEVELOPED FROM DATA EXTRACTED FROM THE DR EMF

BY USARCRFM-MP-A

B-1O



APPENDIX C

CONVERSATIONAL FAM PROGRAM IN BASIC

RUN INSTRUCTIONS

The conversational FAM program described in this appendix can be used
to make projections of the USAREC personnel acquisition needs for up to
five years into the future. Prior to using it, however, the size of the
matrix describing the force structure must be determined and the transition
probabilities computed.

The program is written in the BASIC computer language for access to
the computer via an interactive computer terminal. FAM is currently
available on the CSC Time Sharing System. The program is completely self
contained and requires no external storage such as disks or tapes while
in operation. Once started, all the prompting necessary to run the pro-
gram is provided by the program itself.

PRO RAM LISTING

1.i I(0 FRINT
10i(i P'INT THU ?1ANFC)-4FA* tF'J F. M EVALITES. NT-J) = N(T)*F' + R"

6,''lI Phi FI NT FOR A F'[-f,.CINHFL DR I VEN (PIl'{.H) -Y-,TEM CR'
(,''110 PRINT V(T+l) = V(T)* W FOR A VACANCY IRIVEN (PLILL) SYSTEM'

1)1 E [M F I.l-****

0(0120 REM .*** VARIABLE LIT
"'.-,(' FE. -1 .* i. - J: : SIZE OF VE-T.RS AND IiATRICE.
60 1REM ** - NO:) NI[MbIER O'F FER"ONNFl. IN EACH SYSTEM CCMF0NENT/CATE&_,,iy
(01140 REM *- - P(.,I): TRANq"ITION F L'AEI3LIT' NATRIX (FRR:,,RAI REFER-. TO
0(',-14. r 

F:EM **** MATRIX Ac'S' WHEN EVALLIAT1N'-, A VAC'INCY SY'TEM
('6'1. RI M ,,*-, - R0.) DEFINE' RECUJITiENT P'CT INNOi EACH .YE)II1 C IIF'iNjENT
oui,>.. FFM *..F - Wi') PERS-ONNEL LOC'-. RATE FROM EAI1 .Y .]EM CIIiFONENT

i;,j/-0.F[ 1 M .t*. -0 W) LI .D FOR COIMI-ITATIONAL FUrPI.i-X, (= NiP CR 'JiP)

l011:.5 REMJi ****c - LO C) L U.[ED TO S.TORE L.-. FROM VACAN-Y 'SYSTEM (= NWI
6'1 ' I M * ,* - Fit.) U .!.ED TO '-.T'-RE INDIVIDUAL 'Y-.EM/ -CRLIiIT!'lT CHAWLL
("'70 RCM PA*R. F'AIIETERr.
I',_T RF'iM - MC W) I l'.Ei Ti T ETCtk) iRIGINAL VALLIE-5 ,-,F Hit

'":l :(, F ll *1.7t IFM - LC0 I Ll'[Di TO 'zSTORE OiII-,IN ti VALth-., (F V( I
,', ' F'I N H V, I ) ' i lr I r -F i-, : ~lC E; IN ['AC H ,15 - i Il ,-iN;lIT

00200 REM, -.. - 8 a CURET' 70TAIL SYSTEM SIZE

I
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p. *,,-~. - :~) ('LI~ilTi-TAL .Y-Ir~il Wh
4 ~ 1 .1 &rNA~-.-I RME. (P OF r I* F ILL FROM WHX C DATA IC. EN'! LED

EM 1,C US:EE Ti' T' i ~ I IET FROC&RAi :,'
M4 R 14~-R INDICATE SYSTEM OR RECR-LIITmFNT4* CCINTrk.IL (PUN

6.,7: rRI ** RECRIJITML NT ALSO HLD T~LA(L RECEULVMENT)
REM - 2 INDICATES, NATURE (+. *) OF CMANGE AIJt, LEVEL (SYS.,COiMF')
REM .. * - UE TO STONE TO TAL SVS:TL.M/RECRkUI Th NjT -HANu'E FAAM:

A"(kEM F$,* - p 'j< U&;Et' TO STOIRE INTERACTIVE RESVONSE (TLMt',
16 REM I$, J$.: FORMATS FOR LITERAL OUTPUT ME$$_-AJC'EO:

Ci RM **~* L$-XS
CIO REM 44*-X(I) US ED TO ETORE COMPLITED RECRUITMENT
040 Fi, F ~ -1 EN NUMBERED F VARIABLES ARE USEFD A-, CONTROL FLAGS

:REM ***-Fl 0I = PFU~l SYSTEM, I F ULL SYS-TEM
61-1/. REM F** -2 () TERMINAiL INPUIT, 1 = D'ISK FILE INPUT

iii~ Z-' F0i =.~*-E ORI&INAL INPUTr SECOiENCE, FOILLOiW-ON SEOUIENi:E
;REM F*= 4 0 = FIRST PROGRAM RUN. 1 FOLLOW-ON RUN

I'l C,jI C, RfMi ** PRAC'47RAM INITIALIZATION SEGMENT
(I 0: DIMI1 t2:, J$5, L$3;',NMS43:, NS4 IF'$27,0S$S34. R$S0, S$ 3TS27, V$52, Wt,4::, X$.,.2, AStIlIF SlI ,$IE $13

lOV - % I''D FRRr: INVALID DATA ENTRY'

I i'l I -

,-1IC,6t0 M$ rrRPFrT7, CFNTER "Y"* FOR YES OR 'IN" FOR NCO)
,I C '76 Nt ' RRORi: REEFNTER VALLIE OE ELEMENT NUMBER'
6(IC~i~ to F-4 -' IFMENT NI 1MREP VAI IF'I

I, I'' Ar P- THE GA %lIE 1,*% AiIRPC TZ I V ARP N)
Hi Ir, 1,4 = 'ipri YOUil WANT TA ENTFR THE FNTIRF VEC*TflR' (Y OR N)'

,- I." . 4 WHICH Fl RI-ENT r.0 V61l WANT TAi CHANRE
5
7'

Iu1> TS ANYMOtRE rHANrE~l;-7 (Y OR N)'
1t I 114. Ut IEPE-NT NIIMFIER =

(I lAO rt = - CM N PErT N FPET N(0) RECE'<IITMENT'
6l Ii ;' 1L r ' CAMP N PCT N PCT N101 V,
n)IlI tr, t =- F-C.T V PEi-T VIA) FYP FF1''

f'l I QAic rF = NT

(uI"1( C.FRI NT ' NTER, TYPE riP 5;YSTFM PFIN(. EVA! IIATEFri
f)l 7,,'1 ; PI NT -(P = PEI,-.;NNEI rIRI'VEN (PIISH) SYc.TEM'
Al) I~ P, )RI,;NT ' = aVACANC~Y riRIvrN (FillI iiSSE
(11-. "SO PI T ' CYSTE:M TVPF =
'I ',A.i'i I Nrl '1 Ft,

ri i -7wi Jr rt = v' rrATri~0'

Ci I 'S.' IF Ft = '' CTC l"
rl I .', PRI NT II.cV-TMTVF I $M*

l -c IN6 ?JFl T VS
ml -.4A I F IPt = 'NL' rirTCi 1,71(l

6 1 SAX I F le-t = IV I ATO i I QOC
(.I':A(r Z, FENT It.

c-Q. TVr Ft 14 A
I , F I = I

',1 II' 4 5 a 1.F A=
' I ENT - F'NTF P; M7THi~r AFp r14TA FN'VPYV'

IiT (l p2I-I2- TrFi-Nr-ltO Ar ""o = rITck ElI EW
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I,'. A c.
A. A7Cr rr.*Y KT I -

I --., fliTC, IA AA
I~ j , PC-( Tl W NT r c. Mr'TI-r, - t 9 i

roIeI-,1 YOI.IIT It*

fr, 1 r i971 = I rehA l&
re teIF It. = 'rri Ir i

r"AePPtr rIT ye
re 1~j tCeTr, I

r,lA i n F =~ 'T'rrs is~cs
Alt17--1 P> =

rs Ir FPI NT ' .1610T TcX TWF- FI FNiamr oNifl FYI rrvr r A TI-IF rave., F71 i

A'F9e-a rPYT f (FNTFFP (P FY FN PIAM. FYTI FTVF F - F~t ImANF-ArwFR.YiATAl

Ali i F)PAYN PT FNI.FT=
I/,l 6l A II IT rat. pt4

Al AYI- IF Ptq = -'aTA' rini I rA'YA

rl A.ri PrPI7NIT 'FII FTVFF MIIC:rT FaF "DrATA"1 - VAIl 944V/F THPPF raF'Tltarei: -

At 1 .Al PINT -FNTFR 9: TAi TFPMTNITF: Frefl.RAM'

riAi -;r FPINT I TA C:UITCW TAi TFPMYNAI I Nr-IITr

fl/.4 F~pYNT ' TA TNI'IrrATF INPUIT FRFRR - FILETYPE =DATA'

(I -7n -P I NT ' ATIAN=
AP 1-C YPJI IT 4

(aIAot9Al PR YNT I IC;YNW I IQ*AA. -TS APTAN = ' wtmst

AI i 7CA' I NPl IT V*
A 710 7IF I:' = IN' riATA 1/A.A

AiY" IF 7 Vt =9 '4 V' DAnTA 179Ar
AI 7-A PPRYNWT 7$
C, 1 746 rDATA- I O1.0f
Ail( y -nIr a4 = QCi flTA I 1095m

r, I7Ark IF A I AATAl I100
A1 77n IF A . , (iATA I gl A

1-l 7:-(' PPRIT TO
Al 17 CJA rDATA It.76
laI CiC F5> A

r)iA AA , iTr. eo.
fiIP' P lFrIT ' e.F F7NAMtr ' rl*!H*!
rl I NTp DIT V
n i c-. y r V*e -'NJ' rirTri AreA(*

rv II'C, IF Vt =' DArTA ls
rAi c 1Ar FPRINT 7A
c~ r AA I P7 570 ~.,;r
C)55I PPM *4#*#
A ICA FFM see.. TPM C7VF INPuIT
AiISO k- = 7

A)7-A(aio r,-f:l In Cq

A 'AA DTA I I 05P
('7AACI PPM 4.*4'

ri !( i A lzPM 44#*** PriITYMPK Fr P-I sw ANDI Pfl I1 1SVS:TFMS,
05050.. RPM *t4* - Fa4TO TINPuT :F;14MFNIT

ASASftli AIIM N17). P17.7).rP171
Are~ PT Yt7l.rIi7%.Pf71.lJ17%

ad r.,fiM l7I1.iIl 171
C,SC,A 'C C' 0= ADATA "I a10

AOilPPM #*4**

(CPFePM 4*** -- DIt' Fit1 F yjPe1T

A,-r)O IF Frl =I DAOTA' 1>6

051 ir IA, F-AP1 Fi p r.MAT N-. MAT F. MAT P. MAT F PI . Ft -

S!II rDATA 44r1A.

0'rtI -f PP&T) FyiF D$ri;MAT Ki. MAT P. MAT V. MAT W. MAT F, RP. P2. R:'

Ai: ,:7 r. RP M "*s*#
Cl% :Ai PPM *44* -- TFrrMTKIOi INPufT

A .. 'Arm .-.. - i-I TAPg

C-3



,:14C F I-r-a IU? I-WrFF NI,? ; I~-iF CIF FFVPV.CfhNFI ( Nz NI . . .... N
C) I'!.' r'r,' rIIT N

0t 1 -fl' MAT I Wi; 'IT lii
6 21 7Y TF F:: = IACTi- Ad V.A

i1 7A PFrh1 4**

17 , F-FM *4-4 -- P-MA4TPT'd
to I :tA FRI-T T IFNTrR TkANIcI7TICIN F'rifC&ThIIITY MATRIX'
o', -, IF rt I riArri 4i

Pr,-AA PIT '(P =, -I I. -l I WPi. P, I . '. PI I.. .PI')
6 A * P17,T p

Af h~A rrI 4' ,f
r--, INIT -' c; CA? i.- CIC-1t

1  
q')-

PP-a FRIT '1 :; !

nt':r MAT I WPI IT P,
rf 7-,6F F-4 = I nnTri ao w

t,57W, TF Ftl = A rinA
1

lf
i*,5'Y7A VttM 4*44*

('1 7::fl PRINT -,FNTFR NIJlMFFR 1WF VACANCIFS (V = Y,VZ .... VF)'
f:~CfPA TRINT -V=

A 2200 N)O AT I NP1' WT
I A IF Fr~ -t = inTri s.s4sn

21 4 F34 *444

(Ito PP;F;FM *4*4* --- LI-vrrTAri
e) ?7,0 PRINT -FNTER S;YSTEM LOSS PERCENTAAES (W =WI.W2... WV')
(V,:. ti PRINT W4= '
0A2'.46 MAT INFI IT W4

TI2FsrI TF I orriTO 6('N,(

(1 /4 PPM **
r#2g FF-4 4444rINTPrII PArAMFTFRlC;
flP7l FINT - o Yrilt l.ICKIT TA rrNTRAnI S-V4C.TPM - SiP ORm RrP.tIIITMVN-T--

144APRINT ' (FrNTFP -lco' FOP- C.V5TFM %OI7F AR' " FOP RFrRIIITMFrJT)
0 -!W P* INT -' riONTRPl -

r'Ao!&W I NPI IT Ft
r,-'" I A TIF Ft = 'c- rX-rn IM-n

T~' F Ft = re I AO7TO f4cA'A
CiAA -PIJT T

CiAPRTIT 7 C; rrONT~r#I .' :!FCM4:

(,ThA/d-I INt'lIT I
h~~ 027/ IFVtr rvrITr !9(1

C,''A9, P'tINYIT Itw

I PIr F = ft

UC-n yr - 'F' rAATA i /
F''tA 1 - -

A"A t = 'rr-cwIITMf4NT'*
(r)VI7(IW PF, 1NT Tr-% -A$.*- 'Tnf CTAY COINSTANT rIR VARV'7 '

PPTh- FRMTr (FKITFPr ,r" Fr rAnpS'TANT AR "V1" FA#R VARY)'

r-/r - I, l TF t
A f .I.X YI Ft. I' Ar. r 2

P ..- t, I fo F4= r7,' AOTOrr 9(

F2'APIJT T422f PRIT TIet- ='F:

04/ 1- I tI IT I*,

(C;/'76 I r V-4 -M V /4Tr, 1I'

C-4



I-:7c rn, ' 

"I 77 (I IFre 'F ' rflTri 77O

fl:7 T'i FP: = (

r,,':"a4', IF F1 . I rinTr 4?-fl
ohrrIF PI * -1 nTO 4::76

(',:770 PR*INKT -rin Vnit W1ANT Tn rr('NTRnI THF TO7TAL CHANGE ONLY OR THF'
037*60 PR INT 7IJANc.F IN EACH VECTOR F1 FMFNT,7 (CHANGE ="T" OR "El)
0(',:7j PRINT 'CHANGE=

I NP? IT F$
Co:Sr IF FZ = IT' 600 3.S.50

r,::nIF FtL = 'F' rXnTI 3S50)
O':':aPRINT It

r':"2-O PRIT - I rHANriF =';FS:MS;
C, :::6, I lIT V'S

fl".!:z7 IF (K'S - 'N" snTO !47,;r
O' I P~' IF =t "V' OiTO 7,9 10

Cl':SclO PRI7NT TIt
ri::o F(iTO 2S90.-W

0O: ,I1 (PINKT ' WTILL THE CHANCE BE ADDITIVE OR MUJLTIPLICATIVE?',
A< PR INKT I (ENTER "A"l ADDITIVE COR I'M" =MULTIPLICATIVE)'

0'::,70 PRINT ' CHANGE-
0!! fd INPu T A$

07f'f IF AS = 'A' rn0020
n,- IFr.- .' m, 'M'otTO S
6' 7(I PRINT T4

'j:c90 PRINT 'IS: CHANriE = ';GSIMS;

04600 1 NP' IT KS&
0P401 0 I F 1:I = 'N' CiOTO 3_930
646-T ' IF VkS = 'V GOTO 4050
0('1-:i0 FIR I NIT I1I

04"140 Ono3*
f'4ilO IF A$ . -'M' C.OTO 4170
C,1A0) IF Ft = 'F' FinTO 4120
(146'up R7. = PI
(f i050i Pr- IT ' FNTFF' AMuNi KT OlF TOTAL CHANGE'
(i1JcOQO PRINT ' AMOU NT-
0'4 1 (00 I N~lIT R ,'

041720 R-2 =

o4t 20 P:oRIrNT' FNTE.R AMOU1-NT EACH VECTOR ELEMENT CHANGES( C = C 1,. C K )
04140 PrIlNT 'C.-

041.-0 MAT INPUiT r
0416-0 GOCTO 4280
04170 IF F$ = 'E' 6070T~ 4230
6416P0 R2 = 82
(14 1 -I PRINT 'ENTER FACTOR PY WHIC:H SIZE WILL CHANGE'
(o4:!0o PR INKT 'FACTOR ='

(14210 INP-UT P3
014:20,- rOTO 4280
042 , ':0 P2 = 6-:4
04240" PRINT 'ENTER FArT, rY 'C.fi VECTOR ELEMENTS. WILL CHANGE
(104~ Fl ) mRIT '(P F El -F2....FK)'

042- ('IT- F=
0Ar-i 1 MAT INPUT F
04 A"S0' IF Fl = J r00Tr 4,3*ci

0A 1.0 -1KI rTnKl4':' OR, RFCRITT. INTO E-ACH CATEGORY (R P= RRI



ii4 :.-*4 NAiT I NI 1'1 R.

04 7r' ; F.-: ~':7 C-T", 4-1,70
64'%,6 rrnTro 47:h"Ci
ri4t:76 PRINT 'ENTER PERCENTAGE CiF RECRUITS INTO EACH CATEGOiRY mPR.. F
014 350 ( GoTO 4 1t1)
04 -flr(i IF F : 1 CGOTC 6490
0440') REM *-
(144 1C( REMr **E*t - DATA VALIDATION t, VERIFICATION SEGMENT
04430 REM **n ** N-VECTOR
0443:6 F4= 'N'
(iA4O4 PRINT 'VERIFICATION CF N-VECTOR'
(14450 FOR J I TO K
(0441t IF N(-) >= (.0 GiOTO 451(1
0'4417'p rRINT U4,:TNt.110,N,
('144' o , ("PINT W'4 NG 1I90,FS;j;LS;
0i421 -;' tW'iiT N (J)
0o4Cr'it'. flO#TO 4460-(

t NWXT J
(14"7:,0 PRINT Pt
Q(1' ," FOR .I = I TO I1
64r 40 PRINT LISIN3 C, 2.JNJ
1'4'-Yi NEXT J3
Ca4S60I PRINT Of;
1'41 70 TIPUT KS1
(14r :Co IF I'4. = 'Y' COTrO 4 ::4-4

"4'" F t* = 'N' CGOT') 44.2':t
r04/(i FNT 11
(,4i. 10 r.CiTCi 45.6'
(141210 PRINT 84;
,'),SA t0( INPIIT V(*
04 A-,40 IF IA = 'N' rirtTni 47J0
04A11r. IF f% = 'V' rrflTI)~5

(4--'iPRINT It
041170 r.OfTi- 41/.,)
6.4t.:-0 PRINT A4:t,;
rma'1 I. c 6MT TIIT N
r04700 roTri 4!V
,'a 71n PRTIT 1.4
('47,0 PRINT lilt,

04% NPIIT n
0h4lIF A .1 J ri ('i 4760

c'a7'X ir7 4 .1 W k ffTfl 4780
6/171,41 'R INT-
04d770 A.0Tfl A3

6/17W:) PrITNT INn 101,S;tS
047%I' I NPUT 4)
0o4!:00 PR INT
6i4c: 11 7 NP. IT it

080IF I I. -'V' (GOTr 4720
in'4tN't: IF Vt fr 'N' (CCTO 4450
(.4::40r PRIJNT I T-

04th r.OTO 4f:'um

04tl0 '"I 0.040001
64.7t71') FOR I3 - I TO K

04TaM(.1) . ((J)
Odt~cr rio = rn + NC))I
t'.n1n'pfl ?%IFYT
'a'd 1o 0i Trs 7 I 'iroT(o Pjin')

f14 cri ' PM .**#

f)i1 "- ' :rM .-. 4 - - -r TR
n4;'%p I T r- J z Irr.r, 4:.,
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r,A" 77(1 flrTF 4C,

.
3

fZ:JI ICNT Vrn-r~rArewT T,;N rr$; '-MATRIX'-
FOCR, I = I TO f

rflr Jf = 1 O0

C0t0i Thl IF F' I,'-) EE. 0 GOTO r;01710
O, ,.'40 FRINT IS;

OrflO O FRINT 'Pf7ING 11907:, ' REENTER VALU2E FOR RflW _ 'CC'L=''
('54. PI NT I M N'SI NF '3. F$; I; *J; L$
57 INPLIT F( I.J )

7r.(~d JE l , ) .Tt. I 0(170 5040
100' c. $ + P(I,.J)

cr1l in NEXT j
(512 J! - F S . L'- 1 .0000001 GOTO 52,QQ
05S ) , FRINT I

( .140- PRINT I NG, 115901, 'THE SUM OF ROW -,I,' EXCEEDS 1I REENTER ENTIRE RCW'
rr1 -. PR INT I NG I 19o)I, 'PO:W '; IL$;

0~/~MAT IN! -IT 0
C, 717 0 FOR J I TOF.

In e:n FCI,,U) = CC U)
1 :-NEXT J

017. t ' C'OTO S010
flu' 2,0 NEXT I
05 Z2 0 PRINT P$S

FOF?1f I = 1 To 1,
('0 2'C FOR J = 1 To F'

0 P ''FENT USING I 1,O4, ,,'(I, U)
7,0NEXT I

n'-'-'/0 NFX(T I
n t ' ;7n FEI NT r-$S

's"Ii INFIIT k$

7s-on1IFFl' = 'y' nTr, 5760
C'wli I 0F F+ t = 'N' riOTO

I (I:1 PRINT IS

(r-,7h7:C PE'TNT ' irn Yrti I WANT Tri CHANGE ROWS OR SEPARATE VALUES'-
O5? -40 PRINT (ENTER 11R" FOR ROWS OR "V" FOR SEPARATE VALUES)'
0555:70 PRINT 'CHANGi-E=

050INPUT FS
05:0IF FS = -'R' G070 '5410

TF P-% = '*V' GOTO 554(0
f,,0 PP TNT T 4

Codd I, PRINT WHIS:H RrnW rfr youi WANT TO REENTER""'
F5 ~ r TNT 'Prs4=-

f50A: T KJi IT A
60.4410 IF A ri,-. InflrTr) 5470
011flA 6 PEINT IS
6.41,0 rOO'Tr n4N-j
C)S~a7) IF A r01. )i, rC'gri !!4-.(

q',.a:n E'I ilTI 1IN, -4 01 . ' ROW ';A; LS;
Ash. c,t', MAT I NP'IIT r,

flS-'ICI nrf, . I ,' I Tn t

's50 IIn'T I

J ,flflIi't I HR)' IT I,1

055/I" Tr I t ViTO"'*
F-;0 POIN T 7d

C-7



nFl PP T NT RC'UJ. r III I IMN
Iat M fr-q I7 CA. Pa
yI T- A I ~ r.Car S/-1Ca

O FA:CaPRIT 14
fwaS/-c, r7.flTf'ilitdit
fr'A.raf IF A r. Vi rrT.Afl

t A)

a&7lIF P, . r.T. f, rnfTflS/,

0CA-00~ Pr- TNIT I Ic.INMr I I 0Cat, !. PS $~ - t~
Irtr INPUlT P (A. R1
FaS9l -PRINT T4T

On?7Ia AT PI1IT l/t

7S'( IF Vt. 'N' rfltTri 'W,04)

Ci'; 7.1f o P IT IIt
raS'v7c.r, rirTri S7r',ri
A57/.fli TF pi 1 riflTFI 4
05-770 FaraR T = I Tri V

aS7!a itI I 'I = I
fi5700 PAPR . I = I TAi Ir'

',crnWIT I = W( - PC 1.J)
acIrft WRYT .1I

7.-a')KI N Y T I

'AS:C:lflFAR- I = I TFA V
A~CC:SA-W ft I = I

rS/a ran I1 = I TA V
(aS'>7(a PIT) = F(ll - F(I..I)

ASiaaNFYT .1
KIPQ FY T I

CSO.s' IF F'I= r5;a rAT t-') (

C,5~aA ROT, SI Prr . T

(,rc>'ca', 1c~lir i'r 1*)* * 1- J-.F1

(~01PRI7NT 'P FIt'CT~Nrp -p~p
(flSA FCrP .1 = 1 TnI k

C-55' IF I'* I - 'vF. r. (a r t'T (S

05.5 PIN Tk IISI-r 1I0(,F7,!I
AS-ca5/. IPIIT Ydal

901rra-Tr (a5Q5-
0905 NFY / , 9TT 14

(aSOQ PIT I.t

Ia0A F V* = , 1 TOr~r riV c
(p06 P IN ik VIdf I 1Crl'..t

Frc -INKT Cat
csnaraTr Y'4

f~r',/5 p V - -rAI' a'



r.IC)T Ir.-I IT t)

3:67:. pgTNT "'
(,rQC PRINT 14:'

TNI-I INPT A

(rC,: 1 F T r a IT I r~I% = (.9CQr:
IF a I P. v r~rTn- 0()34; -3

ACQRk FF1INT IS

(
1
FAK PRINT !MINAl 119(l.F*:A:L$

03c&,x INFIT NI~l

fl3Cr7 FRINT TS:
r.tt:T T INPUlT WS

7 rI, = y, rrTr- n,079
Cf- C,C#p IF fit I' C.5ITI 0fl-9
A5501 PRINT If

(,30q' Fn . (n n0Cfl
(,3)CJ FA - I Tn V
(.3QQ9 "to) = VII
A900A Fr) = FA * VIA)

(j3007 NFYT .1
flscflc IF F1 = I nTO A1110

C,3Q00 RPM .*****

(A~iOO RPM 4*** -- W-V~r TAR
AmnsOn PRINT 'VFRIplrATIAN riP b-VECTOR'
O/.O~i pnr' A I Tn 1,

(bAA(. I F W I.I AF. Ct CDlii mw~
(Akonu PRINT I ICTNr 11 50fl, NS% I

AOA PRINT !MIN& ~I*'N .;*
At.07A T NPl T U (I)

CIOOr.OTni 6040A(
Ot0tiIF P(J Ut riT, I iOATr A050

minlO NPVT .1
64110 PRI NT Pli

OAI'' ~FnP A = ITn v
Al'A' PRINT IICIA IIQ4 11.6 I,1(J)
6AI4A NPYT J
naiqO PRINT Of,

(6A-fl I NPOlT V$

gAl17A IF VS ~ y OnTil 6'i51:

(.6IpO IF Is =N'AilTr 62ff'
OIg/ *C PRINT T$

ANTI nA~.TA Al R 0

OAvtIg PINTRa

A" '' IF *@ 'v' rOTn A570
nc-~ ir - - 'm' rsnyn 6Ici'

0 'A POINT Tlk

61/7n1 FQI'T -i U'

(.A .' 11LT 7 Npl T I"'

(AIAl PRI1NT "%
lrhI' FTIIT Ai

AAA/. 
2

I.' A1 or I AnTO A'AA
-,Anl~ PrITIT m14

/ 's7 V . oT F o 10 -- A*j~fa '. ti. r V 17 rT ta- IsTr A
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11-A 1- 1-IT I 3.

4..? -C. P I F S. 'N ' - (rfTf -I i

F I")Y T YIt
rit-AA4:i (,(iTfl Ah,~

iiA'2, Fin:- . I = I TI-

rA. 43- IP7T .1
flA Fc TF P = I ('nrfiS 3

CRPM *****k

PP~flRM 4-**** -- R-VALUES, (RI- R32,F)
IF44,T F-1 = A COfTO 657-0

6l/-.*.06 IF Rl rP. -1 4747T0 1.5*T(i

r.!.r.46 IF Vc 1I NF. -1 fI-fiTrI ':;- -W
I, TF Pl !;4 ,f fl7,Y-:(l

ft,(IF F*-= 53- firuir. P, f
fl/- Yfl IF F' W7 5 flflTfl A740

iA
t

flIF P3 = nci i-s
'A0iPRINT T I; A TOTAL SYSTEM/RECRUITMENT CHANGE OF AR.-M$;
0/U)INF4IlT V$

(i/-A. 10 IF Wi = Y' rrri 7-2;=:o
l-/-f PF ht -% 'N' rI-can- *5LAcW

C.1/1 -:6 PrS TNT It$

fA.C.PPINT .Hf4NrF '

(it , TII IT R3

(t-OPRINT ' IS A CONSTANT S-YSTEM/REC7RLITTIMENT SIZE';MS.
C)lAAf IqC TNIIIT VS
fl$C.7flfl IF j:1 = -IV.' niTi 72590
fl.7 1( IFT V% = IN' rOnTO 39 70

Pre>f RI NT I$

(it 740 IF R-C -Ar. 0 Arilri A796l
PPt~f PINKT It*
Pl70RI'NT I FAC.TORi PY WHTC:H TOiTAl S Yc.TFM/RECRLIITMFNT IS TCO CHANGE

(iA/-.7i'o TNPI IT RS'.
(p.3f flTri A740
(i70PRINT JC 7cVCTFl;M/RFCRITTMENT CHANGE FACTOR CF ':R3,,M*:

TNPI IT K$S
(510 IF 1II = 'Y' OOr'Tn 72k50

fis 'fIF ICI ' N' rCiT t AP.:9

(iAS.%(::i PRINT I$
Ci/-A.:"/,p rlTfi 5L7'gfl

CflA Ix
t
;. PRINT ' FAC:TOR '

6iAS:S;( FRINT I VFRTFTC:ATICIN rip SYSTEM/RECRUITMENT CHANGE VALUES'
CiS)PRINT F's
(i~iFC'R J 1 TOi
fl~~iPRINT IIING 11902.J,F(J)

* iiAC'flNP YT .4
POI 0 R NT rflI

(i/. 4r T NFI IT V4S.
4. fl...... p IF WI41 = ' ' rfliTi-l 7-,50

1W/./f ICF ' . '1 ' Tor Yr',

- rf- 11' IT jCanr v ry"Fr r Lu,-rr erC i. ri i
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Tl "11 6 HUY I Nrl o I-
6' -~' -4)' i'111"i ii, '.'

(17C'2(i PRINT VI-KIFJATiNI 6F CHAhh.E FACTOR V(kLU'E-.'
f) 7"46" Fl(.i .1 1 Ti- I
670'.'.. I F F ( I . I0O . . ( C\'TC 7 1100
(.7('t-.O FRTNINT l11,1$,,, II |'0 , N ,.,

o7i"176 P ll.INT INf, 1 19
61, " FACTOR ';J,Lt;

7l"..':- I 0. i- I IT F (.
Cli01r F, I+-Tl'l 765Ci: l

c,71 06e. NFYT .1
(.71 10 PRINT Pl,
( 17i'6 F?" i - I = I Tr

-)  
V

(71 ';l PrINT rF, ING Il /]5, J, F(J)
(.7140 NEXT j
(17 ') PRINT -s

¢,'71 1. IFI T KSt
171 76' IF 0 $ = 'Y" COT1i7 72*?"i

6i7 l', IF N' = N GiOTli 7-1_
6I7 1 l FRINT It
07 -60ll' Cot'Til 71 i'1
'771(1 FRINT " REENTER CHANC.E FACTORS (F = Fl....,FK)l

6'77-.') PRINT ' F = ";

iO:' 1:i .M'I INPUT F
0 7 40 CITi-i 7040
(17"';(i 'M ***1,
171/l'l rm **.*. -- R-VFrTCIR
(17";'::il' IF FI I 6CI1TC 7816

07.7") FRINT " RECRIITMENT VECTOR VERIFICATION'
677:()(1 IF RI = -1 6OTO 75-70

-,7":() FfiF( .J = I TO K
07 -:A IF R(J) .GE. (a GOTi-l 737(0
1'7:(1' INT ii .TNI(- 1.1901. N$, J

(,7-:4(" PRINT uSIN, 119(1, 'R.;L$;
0'7 -:-".6 IWNILIT R(J)
0i7 :.' f-,rr#Tn 7-?2-)
C,7'i- '?s) Nfr'XT ,I

(17::;,' PRINT F$

(17:7) E-R Fr I= I TO IV

6'74(i PRINT LIEINO 119012, J, R(J)
6"7416 NFXT j
(1742 1 PRINT C4!$

174 ;X" INP.IT V$
0"744(0 IF 1t$ ='Y' GOTO 7520
,7,"~'', IF I$ = N' GiTO 7480)
(174A.I PRTNT 15
0'7,176' i-liillri 74",()
0i74:::(p PRINT REENTER R-VECTOR VALUES (R = RI ..... RK)
('74.Oi PRTINT ' R = 'I
('7',I0 MAT INPUT R
0.7'1i'. 6 rITri 7-.Ifi
(1i7 " g'. Fl C. (,(i(l(('Wi~

7' .'l.f l FR .I . I Tr . I
(i7'4( RI RI + R(J)
(17-11 1. 1II = R(J)

('7=,=. NEXT J
'7-',1 IF R' = 8 rOTi- 7;:,5,)
67'.;.-T IF P-, = 0:4 AroTCI 7f. 50

i~ ~ -71 ,.,,i frilo. ,I I Tl'li"

fl7',= 7 ,l = ,i/ l
in" r7

l, 
IF l W'li Al, 1

C-11.
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',- '.:,' F, ,fl I TO I

,7'., TF R(J) . CF. I' GOT,- 74.40

(,1" ~'"  PRINT U I_,NC II :1 j, NI,,J

o7ut 1" PRINT I-P.IN-. 1 * R ;.J; LS;
0762' INI-UIT R.(J)
0'7t-._-,.0 GOTO 75 ,10i~

'h7.40 IF R(J) .GT. 1 GOTO 7600
)7/-,9,Wi '; = :. + R(J)

07(.0' NEXT .-

(,7-.70 IF Ab'(II.C - S) .LE. (1.0001 OTO 771(0
074:0;o PRINT ERROR: REENTER R-VECTOR VALUES (R = Ri.... ,Rl) '
7)7/?0 MAT INPUT R

07700 00iT7 7570
('7710 PRINT Pt
07720 FR J = I TO K
07730 PRINT USING 11905, J, RIJ)
0774 NEXT J
0775" PRINT 0$;
0776o INPUT KS
07770 IF KS = 'N' OO 7680
"77T :: [IF k'S = 'Y' 6OTO 781(.)
07791' PRINT It
(7-"*0 0T 7750
07:-10 IF FS = 1 GOTO S130
07.:20 REM *****
0753, REM *.*** CONTROL SEGMENT
07;:0 PRINT - ENTER THE NUMBER OF TIME PERIODS TO BE EVALUATED
07' 6.0 F RINT 'T - I
17::70 INPUT TO

(i7::3C, IF TO GE. I GOTO 7910
O:S'O PRINT IS
07900 GOTO 760
07'1.-Ir IF F4 = GOTO 08120
07915 PRINT * ** IS USED TO PROMPT FOR A COMMAND. COMMANDS ARE:'
079420 PRINT ' RUN EXECUTES COMPUTATION AND OUTPUT'
0793:0 PRINT ' N CHANGE N-VECTOR VALUES'
07',41 PRINT ' P CHANIGE ENTIRE P-MATRIX'
07950 PRINT ' S CHANGE ENTIRE S-MATRIX'
07'61) P'RINT P FROW CHANGE INDIVIDUAL ROWS OF P-MATRIX"'
07970 PRINT S PROW CHANGE INDIVIDUAL ROWS OF P-MATRIX'
0797?0 PRINT P R'J CHANGE INDIVIDUAL ELEMENTS OF P-S- ATRIX
07'*90 PRINT ' P1I. CHANGE INDIVIDUAL ELEMENTS OF S-MATRIX'
0::.00 PRINT ' V CHANGE V-VECTOR VALUE S O
0 :0', PRINT ' W CHANGE W-VECTOR VALUES'

c'0:0 PRINT ' C CHANGE CONTROL PARAMETERS (INCL R-VEC.TR)"
08.E020 PRINT ' R CHANGE -VECTOR VALMES N
06030 PRINT ALLT CONUTES AND PRINTS VALUES FOR ALL YEAR' INLUDING T"
(-:050 PRINT ' T COMPUTES AND PRINTS VALUES FOR YEAR T ONLYU '
08060 PRINT N() RESET N-VECTOR TO ORVUEINAL VALUESA
06'070 PRINT ' V(0) RES;ET V-VECTOR TO ORIGINAL VALUES "

0806;0j PRINT ' PARAMS DISFLAY N, MATRIX, CONTROL. AND R OR V AND W>
0,:"G90 PRINT ' CMDS DISPLAY THIS LIST'

3100 PRINT ' RESET START PROGRAM OVER'

0;111' PRINT ' END, TERMINATE PROGRAM'
0(I,I 1) F3 = I

0c.125 F4 = 1
.:1O PRINT '*';

(..:j40 INF'IIT C$
IfZ', i l R'.- " UN &,OTo ,3

€-.') I, C$ 1 (OO 5',90
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"+ :' l IF I ' , -A. " i :T 5 l ,~ '

401t t - CtTO 10450c
C,.: IC' iF ftI "P',.J

"  
xcr"cl 541(1,

I" " 5' IF C . ' V l " C'TCI 4 .2" )
cc:]:' "0 t 1 C. ' FI,.I GC O .,i5 '

4I CI S <1 0 C'OT' 10450
(. '-01" IiF CSi * 'V CUlil':. 2+,i

o £:.:#:0 IF C:i ! ,:'i : 'ij1:

Oc. 27' IF C $ C ' TOTM. -,:70
0o - ''- IF C $ = 'RG' CiO 4 2,30

(8'9' IF C$i= 'N( ) GOTO c4O"
'-'' IF C$ ' V()) -OTO *470

(. I' IF CS = 'PAKAMs' COCiT' 14"'0
i'i 0 IF C $ < "'1HD3' "." ll 7rCT 15
Ci" ':' IF C. = "'FL'.LT 60Cc 119 /
f:-:4', IF C$ 'ENL .GOTo 10)560
C 'a PRINT Is
0.z., 60l~ iGOTCll,: ;713::)

0I-7u REM **-*.

' REM ***** N ()
C. :4(0(0 FOR J = I TO f,
,0.:41'0 N(J) M I)
(':.42' NEXT J
0':4 .0I OTO S I 5C0)
:'446 REM t.**.

('$45') REM ***** V(O)
0$470 FOR J I I TO K.
(i', :0, V(J) U(IJ)
Ct 4 'i0 NEXT J
oj0. , C T $ I CT 0 s.
0.':. ,10 REM *****
C-' u REM ***** P'ARAM,
&,-4, PRINT N
0 55. PRINT P$
0.:60 FOR J = 1 TO I.'
0;7;"57i0 PRINT USING 11902, J, N(J)
('CS9,Ci NEXT J
W'90 PRINT ' MATRIX =
Of'600 PRINT P$
0 610 FOR I = I TO K
0:60'' FOR I = 1 TO K
('C/As') PRINT U$INC 11904,I.J, P(I,J)
O,,_,64.0 NEXT L
0f. I/f.5 NEXT I

l',O IF Fl = 1 O000 8,730
O6.6.5 IF RI .GE. 0 GOT) 08670
0t.c6t& IF R2 .CE. $3 C'OTO 8S3(0
0:-670 PRINT ' R -

O :680 PRINT F'$
08/9. FOR J = I TO V.
O/9,' IF RI = -1 O1C 0870i,
1:0-700 PRINT US':ING J1902, LI Rli'RCJ)
0 :70'1 GOTO E.,710
0"705 PRINT USING 11914, J;R(,'
O';710 NEXT J
51::.7:0 GC'iTO ,-:3':)

1.7.C' Fl I NT ' V -

3':740 PRINT F'$
,C:"7%, FCriF L I 1 ' :
, .:F': F- INT lc .W, ii'C: .i, V(d)
0;'::77(1 lv 0' j1
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.7 .' RINF F$

* 6.:0 FRFINT L10,% 11Q,14, J, W(.I)
"01 NEXT A

( :_l 'iNT ,Y",TI M FAFA'. =
0G4'6 INF I I .. TO WK.

:O.,' FRINT SY W.TL M TYPE = PERSONNEL (PUSH)'
1IA0 .''TO 58

:, 70 FRINT SYSTEIM TYPE - VACANCY (PULL),
0 '00 IF RI - -1 GOTO -:3-1:
61.-0 AS - "RECRUITMENT'

.- "00 GOTO 8921
W'O As - 'SYCTEM SIZE'
08-2( IF R2 = 84 GOTO 904(
C'-930 IF R2 = .3 GOTO 9020
O-;40 IF R2 = 82 GOTO 9000
"D:" I F R3 C A GOTC 89:10
"(16 PRINT I CONTROL = ADDITIVE CHANGE IN TOTAL ; A$
AR-7: GOTO 8130

:-:-0 PRINT " CONTROL = CONSTANT '; AS
"QO G'OTO 8130

(,QO(O PRINT ' CONTROL - MULTIPLICATIVE CHANGE IN TOTAL ";A$
"'0'10 'OTC- 8130

C'0'020 PRINT " CONTROL - ADEITIVE CHANGE IN EACH ELEMENT OF "W
'f03) GOTO 8130

09K40 PRINT CONTROL - MULTIPLICATIVE CHANGE IN EACH ELEMENT OF :A$
0-045 IF Fk I OTO 6450
0''050 6070 8130

,'06' REM *****
0'070 REM ** * T/ALLT
090C'0 PRINT " ENTER T = -

.:u1(00 INPUT T9
0-'110 IF T9 .GT. TO 0OTO 9140
09120 PRINT I$
':,1 3:0 GOTO 909o
0140 IF CS, = 'T' GOTO 9170
09150 TO - T9 - I
C"' 160 GITO 9250
0917) T2 = T9

'I4O TO = T2 - TI -1
0'190 GOTO 9250

0200 REM **
0"'210 RFM *.** RUN
092'' Ti - -1
O'240 T2 = 0,
(00

2
",0 FOR 7 - 0 TO TO

AQ260 IF TI - -1 OT 10120
927(0 IF Fl - 0 0070 9560
'920. REM *****
02"0 REM .** - VACANCY SYSTEM
0100ll REMt**
(6900 FOR J 1 TO i..
n(rw lI L(.J) = N(J)*WIJ)
09I2 NEXT J
0:,:i320 MAT Q - V*P
0' _0 FOR J = I TO t:
(,-040 X(.I) - R(J)*V(J)
(04' NEXT j

7&'.0 IF R2 r R4 OTO Q50))
,""7 IF R2 = R3 60TO 94, t

''.7Q IF R2 "2 =0', 94'1%
"'OA: FC& I TOI f-
0'17 0 L(J) =  

L (J)+ (R3/:) *N (J)

C-14



7 T 40 Col "-

0:14"' FL'!: J 1 '1 1
'4'. L ( l) ( .--I) + F(J)

(, .47() N(J). N(J) + Fl.)
(NEXT J

'FCR J 1 IC'O I.
(..0 - 1(J) * (F(J)-I )*N(J)

CO- l NC.)= N (J) *17(j)
*r, NrKXT .1

' -M~AT V = 0' +L
.5 (tT 11 , :
''4 MCt * *

".0f:EFM ***** - FERSONNEL SYSTEM
fl,/<p6 IF R2, = 6 :': -TO ,A 3.

ClcJ .70 IF RIC = 84 CCSTCo ;,6:7.'~r~IF R I . g.. 0 GOTO -750

R EM ** ~ - TOTAL SYSTEM SIZE CHANGE
'i F'S 1 = 7 P7

6 1. V FriR J I TO C,
C"40R-5. R5 + N(.J)*W(J)
//",' rIx~r U

i OIF R2, = 82 COTO 9690)
(.'7670 R 7 = R 5 + R S

5 5':'TC '7C7" A-
CaR,? ,5 = R5 + f*(R3S - 1)

'75MAT X = (RI5)*R
'"'7 VIATO 9ra)00

ii?"aFEM *****
(''77:0O RFM **t*** -- TOTAL RECRLIITMENT SIZE CHANGE

'4'9lMAT X = (RI)*R
"7-lI F R2 =2 81COT 9790

677C Ri = RI + Rl3
C'':F~aCIT 9f.60
''7)RI = R*-
(4 0MAT 0 aN*P

69;-.10 MAT N Q + X
(4' '70 (.C;TC 10120

T IF R I G E. 0) COTS q, 9 0
09:::40 REFM **n**

10,vl RPM ***;*k -- INEIID~UAL SYSTEM COMPONENT SIZE CHANGE

IF R-2 '.4 '.010 99310
"F6R J =I TO K

69ct,004 ( NC.J) N .(J) + F (J)
0"10 () XT J1

Co">9' a r: Cd,'r c, 4 (,

FA-R 0 1 TO l'

NUX)T I1
( 6' 'a AT Y N - 0

i * a"~~7 ~' -a .f 41 140 VI Il . PV': ROOn' tIEI.T a(r'-ii orl-rr 24. Ht4C

049990 MAT Ci a*
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.1i 1 i

1cw.0; NVXTA
laI IF k2 S.4 ri-TO lnO
100-0 'FR A3 1 TO I
%(O, F i.) = hid) + -. ,

1''4.' NfKXT J
60Tal 10120

141~4FORI- - I TOK

* 1000' NE:XT J
j1aa,: F-FM ****
1016,0 REM t44* OUITPLIT

d 16(10 p3 r 0. ('((0 1
l1110 FOR A1 1 TO K
I 14(' IA Ii * N (J)
16140 NEXT J
1(41/A IF F! 0 60JTO 10210
Ii1170 E = : - 4'0 i 441

(i 30FOR jd I TO [
l1lCQ0 E - E + VCJ)
1(4260 NEXT J
1021"4 Ti Ti * 1
1(4<A IF TI NE. 72 O6iTO 10400
102>:0 T2 = T2 *1
10240 IF TI .NE. C' GOTc' 10294
1025n IF F1 = I GnTul 10280
I=6i0 PRINT V$
10-7 rIo~o 1(0214

1O WAA PFITNT WO$
1"C-04 PRINT
10-11. PRINT T = ;17
I0M 'FR TNT

1)3:0 iF Fl 1 6'OT( IC0360
10110O FOR J3 I TO K
!all&( IF TI 0 A.OTC 10327
iA%-fl PRINT LINC I lq>0, J,NCJ).* C4C*NCJ) IL',10C*NCJ)/DC4,XCJ)

ln"-a (6nTO4 1011:0
1OT-7 PRINT W;ING 119101 3. NC.)),1C0*NCJ) /4, 100*NCJ)/t4C; ES
IWAhO NEXTJ
taVA] FAINT
1022" IF TI .z (4 60TO 1054.
1 (C4a PRINT LMING 11907. " TOTAL' .1, ' 1(IC4 OC0' *100(4*13D',S
1";:41; 60t 30400
1014AK PRINT L3-TINn, 119114" ThTAL',.' 1C'C. CC'', 100*414C4, E
I6 a nTO 1040o

JaIi.( FOR J3 1 TO V<
10:6S IF TI = ci 604:Tr4 bo?7s'
I (i:7( PRINT UThINN 10,) Cd.10*(3/i ~:* .)In.O 3,14*Cd 1.1003/34 3

U ~~~1017& FRINT.49IN(. >1 "..N(.I njf*NI) I1'. 10C*NJ)/L'C,VCJ) , 14C*VCJ) /1j(0*V(3) /134) E

1mQlu Fr-TNT

Na.h ' 7w F Ti ni (-(Th 01

1> FlITI i-q.]Nr 111. 1TAL * I-' 100. (44(', 100-411.l.0 13 1u(. a , .aiaa4L /1.-N L$
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